The visual system of the blowfly (Calliphora erythrocephala) comprises 3 consecutive visual ganglia and is characterized by a layered columnar structure. The posterior part of the third visual ganglion is the main center of motion computation in the blowfly's brain. There, about 50 directionally selective interneurons with large receptive fields can be identified individually by their anatomical structure and functional properties [18] . All of these so-called tangential cells acquire their motion sensitivity by spatially integrating with their extended dendritic trees over retinotopically organized local motion detectors (for review see ref.
2). The responses of a particular tangential cell, the figure detection (FD)l-cell in the right half of the brain, to various motion stimuli were determined by extracellular recording techniques (for details see ref. 6) and are shown in Fig. 1 after the spontaneous activity was subtracted. Square-wave gratings moving horizontally with a constant velocity were generated on two CRT-screens mounted in front of the fly's eyes. The right screen was subdivided along its horizontal axis in two areas, with the frontal part corresponding to the stimulus area where small-field motion was presented to the fly. The FD 1-cell responds best to front-to-back motion in the fronto-lateral visual field and prefers objects that are relatively small (5°-40 ° angular size) as com- pared with the fly's panoramic visual field. The FDl-cell responds only weakly to more extended motion stimuli. Its activity is smallest or may be even completely suppressed during coherent rotatory large-field motion in front of both eyes as is induced on the eyes when the animal turns about its vertical body axis (Fig. 1) [6] . Therefore, the FD 1-cell was proposed to be inhibited by a cell most sensitive to binocular large-field motion [7] .
Owing to its functional properties, the ventral centrifugal horizontal (VCH)-cell is appropriate to act as largefield inhibitor of the FDl-cell. Since the VCH-cell responds to motion mainly with graded membrane potential changes [5, 16] , it was recorded intracellularly with 40-50 Mr'2 electrodes filled with 3% Lucifer yellow CH (Sigma) (for details of the methods, see ref. 10) . The VCH-cell responds best during binocular rotatory largefield motion [5, 15, 16] , i.e. when the inhibition of the FD 1-cell is strongest (Fig. 1) . As is suggested by immunohistochemical labelling, the VCH-cell is GABAergic [20, 23] and, thus, an inhibitory element. Recent pharmacological experiments revealed that the FDl-cell's specific tuning to small-field motion can be blocked by GABA-antagonists [9, 34] .
To find out whether the VCH-cell is indeed the largefield inhibitor of the FDl-cell, we employed the photoinactivation technique. This method was originally developed for dissecting out single neurons from small circuits of neuronal motor pattern generators in the lobster [ 22, 30] and was recently applied in the mechanosensory and auditory system of crickets [19, 29] . The cell to be Fig. 2 . Elimination of the specific sensitivity of the FDl-cell to smallfield motion by photo-ablation of the VCH-celI. Upper diagrams: spike frequency histograms of the responses to small-field motion and rotatory binocular large-field motion (stimulus conditions as indicated by tile arrows underneath the response traces) before and 4 min alter pholo-inactivation of the VCH-cell. The responses were averaged for 5 consecutive stimulus presentations. The mean response of the FDl-cell during small-field motion is indicated by the hatched line. Bonom diagrams: averaged normalized selectivity l\)r small-field motion of the FDl-cell bet\)re and after photo-inactivation of the VCH-celI. The selectivity index for small-field motion is given by the difference between the responses to small-field and binocular large-field motion divided by their sum, For each fly. the mean responses before and after photoinactivation were determined from 15 100 consecutive stimulus presentations, depending on the stability of the record. From the selectivity indices obtained from 4 animals the means and S.E.M. were determined. Visual stimulus conditions were slightly modified as compared with that specified in the legend of In a total of 9 experiments one of three identified interneurons (equatorial horizontal (HSE) cell, dorsal centrifugal horizontal (DCH) cell, ventral centrifugal hori-zontal (VCH) cell) in the blowfly's third visual ganglion was individually filled with 6-carboxy-fluorescein. All these cells respond best to rotatory binocular large-field motion [18] and, thus, could play a role in the circuit tuning the FDl-cell to small-field and relative motion.
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Then the FDl-cell was probed and, after characterization of its normal responses to large-field and small-field motion, the injected cell was killed. Photo-inactivation of neither the HSE-ceU nor the DCH-cell significantly affects the tuning of the FDl-cell to small moving objects. In contrast, photo-inactivation of the VCH-cell alters the response profiles of the FDl-cell considerably (Fig.  2) . Whereas it responds with a larger spike frequency during small-field than during large-field motion before photo-inactivation, the spike frequency to large-field motion increases after the VCH-cell has been killed and now becomes somewhat larger than the spike frequency induced by small-field motion. The bottom diagrams of Fig. 2 illustrate the mean normalized differences between the responses of the FDl-cell to large-field and smallfield motion, respectively; before photo-inactivation the difference is significantly larger than zero (P<0.0005; Student's t-test); after photo-inactivation it is smaller than zero (P<0.001). These data reveal that ablation of the VCH-cell eliminates the tuning of the FDl-cell to small objects moving relative to their background. Hence, from the set of visual interneurons in the fly's brain which possess the appropriate direction selectivity, the VCH-cell appears to be the only one that inhibits the FDl-cell and, thus, is responsible for the specific tuning of the FD 1-cell to small-field and relative motion. To our knowledge, the present laser ablation experiments are the first successful attempt to elucidate, on the basis of synaptic interactions between identified interneurons, the neuronal mechanism that tunes a visual interneuron to relative motion of comparatively small objects. This appears to be all the more interesting as we know the functional context of this circuit. By comparing behavioral responses of tethered flies with the response characteristics of the FDl-cell, the FDl-cell has been concluded to play a decisive role in discriminating moving objects from their background and mediating orientation turns towards them [7, 8, 11, 27] . Hence, the circuit established in the present study is one of the very few examples where it has been possible to link visual orientation behavior to network interactions at the cellular level. 
